
respiration between 20 and 35. A thoracentesis was per¬
formed the day following admission, and 10 c.c. of fluid was

removed for examination. One week later a second thora¬
centesis was performed, and 500 c.c. of a slightly greenish
tinged effusion was removed. Four days after the second
thoracentesis, a third was performed, and 1,000 c.c. of a
similar fluid was removed. Shortly after the last operation
the patient was suddenly seized with a severe coughing spell
and had sharp pains in her lower left chest. During her stay
in the hospital her weight fell gradually from 137 to 125
pounds (from 62 to 57 kg.). The patient complained of only
slight pain in her chest except after the last thoracentesis.
Repeated examinations of her chest revealed that the fluid
was being slowly absorbed.
Pleural Fluid.—The fluid from the first thoracentesis showed

33 gm. of albumin per liter by the Esbach albuminometer.
The leukocytes numbered 550 per cubic millimeter, 70 per
cent, of which were polymorphonuclear eosinophils, and 30
per cent, small lymphocytes. The fluid obtained one week
later showed 2,200 leukocytes per cubic millimeter and a
shift in the differential count to 100 per cent, small lympho¬
cytes. The fluid obtained at the third thoracentesis, taken
four days later, showed the same characteristics as the fliijd
obtained at the second one. A culture was made from the
first fluid obtained, and two guinea-pigs received intraperi-
toneal injections of the fluid. The culture was negative.
One animal was also negative. The other animal presented,
one month after inoculation, a spleen from which typical
acid-fast staining organisms were obtained.

COMMENT
It has been pointed out that the reported cases of

eosinophilic pleural effusion have been associated with
a great variety of conditions, such as trauma, infection
and neoplasm.
The presence of the tubercle bacillus has been dem¬

onstrated but once in these seventy-nine or more cases.
Not only did our patient with eosinophilic pleural

effusion present the usual clinical signs and symptoms
of pulmonary tuberculosis, but, in addition to this, the
tubercle bacillus was demonstrated in the fluid obtained
from her chest, by means of animal inoculation.
Even though most cases in which this type of pleural

effusion is present have not been proved to be tuber¬
culous, nevertheless it does not seem necessary to accept
this condition as a distinct etiologic type of pleural
exúdate, for it is well known that the etiologic factor
of most primary pleural effusions is the tubercle
bacillus. Latent tuberculous lesions are present in most
adults, even the apparently healthy, and the tendency of
such lesions to flare up under conditions which lower
the resistance has been repeatedly emphasized.
Stevens,12 for example, states that the failure to dem¬
onstrate the bacteria in the exúdate by microscopic
or cultural tests does not exclude tuberculosis, but on
the contrary is strong presumptive evidence that a

pleurisy has this origin. According to Fishberg,13 even
negative findings after the injection of the fluid, prop¬
erly controlled, into the peritoneum of a guinea-pig are
not conclusive evidence of the nonexistence of tuber¬
culosis. For these reasons it seems probable that a
larger percentage of these cases than the literature
would lead one to suspect are tuberculous in origin.
12. Stevens, A. A.: The Practice of Medicine, Philadelphia, W. B.

Saunders Company, 1922.
13. Fishberg, M.: Pulmonary Tuberculosis, Philadelphia, Lea and

Febiger, 1919.

Dependence of New-Born on Parents.—If we take a survey
of evolution in the animal kingdom, we are impressed with
the observation that the higher the stage attained the more
dependent are the newborn on their parents.—Heineman :
Milk, W. B. Saunders Co., 1919.

THE PATHOGENESIS OF PARATHYROID
TETANY

LESTER R. DRAGSTEDT, Ph.D., M.D.
CHICAGO

The anatomic and functional independence of the
thyroid and the parathyroid glands may be regarded as
definitely established. It is also certain that the acute
nervous manifestations which follow the removal of
both organs in carnivorous animals are due to the
absence of the parathyroid glands. However, the
function of these glands is still an open question, and
the pathogenesis of the usually fatal tetany which fol-
lows their complete removal is not satisfactorily
explained. A number of theories have been advanced
from time to time, but since these have been carefully
summarized in several recent reviews,1 reference will be
made only to those that have become of interest in my
own experiments.
In conformance with the prevailing ideas regarding

the possible functions of ductless glands, it is possible
that the parathyroids contribute some substance to the
blood which is necessary for life, and in the absence
of which the animal quickly dies with either symptoms
of tetany or severe depression, or that the parathyroid
removes some toxic substance from the blood, whose
accumulation after parathyroidectomy causes the char¬
acteristic symptoms. There is little or no clear-cut
evidence that the parathyroids have an internal secret¬
ing function, and were it not for the thyroid when the
evidence for this kind of function is definite, it is prob¬
able that this theory would have received little atten¬
tion. On the other hand, many, if not all, of the
symptoms and other phenomena can be explained on
the basis of an intoxication following parathyroid
removal. This early theory has received the experi¬
mental support of several recent investigators.
Nervous manifestations which in many particulars

are identical with those of parathyroid tetany have been
observed in animals following various experimental
procedures, and in man in a number of pathologic con¬
ditions not clearly related to anatomic disturbances of
the parathyroid glands. Thus, I have occasionally noted
tetany in dogs following the production of an acute
obstruction in the duodenum, an occlusion of the
pylorus, or the production of closed isolated intestinal
loops. The feeding of excessive quantities of meat to
dogs having Eck's fistula, or to animals with extensive
liver injuries following phosphorus or chloroform poi¬
soning often causes convulsions similar to those seen in
parathyroid tetany. Tetany is not infrequently seen in
gastro-intestinal disorders of man, particularly accom¬
panying acute dilatation of the stomach and duodenum,
dilatation of the colon in children, and various forms of
intestinal toxemia. It is a common observation that
the feeding of meat to parathyroidectomized dogs accel¬
erates the onset and increases the severity of the tetany,
while, conversely, starvation or carbohydrate feeding
delays the tetany and fatal issue. Many of these
observations are in harmony with the theory of intoxi¬
cation, which, indeed, is strongly indicated by the dis-

From the Hull Physiological Laboratories of the University of
Chicago.

Read before the Association for the Study of Internal Secretions,
St. Louis, May 22, 1922.

1. Paton, D. N., and Findlay, L.: The Parathyroids: Tetania Para-
thyropriva: Its Nature, Cause and Relations to Idiopathic Tetany, PartI, Introduction, General Methods and Symptoms, Quart. J. Exper.Physiol. 10: 203, 1916. Boothby, W. M.: The Parathyroid Glands,Endocrinology 5: 403 (July) 1921.
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covery of various toxic bases, such as guanidin, methyl-
guanidin, histamin, cholin, trimethylamin, in the urine 2

and in the blood 3 of parathyroidectomized animals.
While it is possible that the toxic substances in para¬

thyroid tetany arise in the body tissues through a defectin protein metabolism, many of the observations point
strongly to an exogenous origin, and particularly to the
gastro-intestinal tract. In a previous study of the
nature of the toxemia in intestinal obstruction, it was
found that the responsible toxic materials belong also
to this group of bases and are produced in the intestine
by the activity of the proteolytic group of intestinal
bacteria. These toxic amins are also found in the
normal intestinal tract, and their production may be
controlled to a large extent by factors which control
the intestinal organisms. A diet rich in protein of
animal origin leads to the development of a bacterial
flora almost exclusively proteolytic in character, and
the consequent production of large amounts of toxic
amins. On the other hand, a carbohydrate diet, more
particularly one containing definite amounts of either
lactose or dextrin, produces a change in bacterial types
so that the intestinal flora becomes practically entirely
fermentative or aciduric. Of perhaps greater impor¬
tance is the fact, pointed out by Kendall,5 that the
presence of utilizable carbohydrate produces a change
in the metabolism of intestinal organisms so that pro¬
teins in the medium are spared, and the production of
poisons is prevented. The toxemia incident to intes¬
tinal obstruction may be delayed according to the degree
to which this aciduric type of flora can be maintained
in the intestine.
In the following series of experiments, the intestinal

flora of dogs was kept aciduric by diets containing
adequate amounts of lactose. The stools were liquid
and odorless, and smears showed a predominance of
gram-positive bacteria.
The first group, consisting of six puppies, about 3 months

old, was fed a diet of white bread and milk ad libitum, and
lactose, 50 gm. each twenty-four hours. After a preliminary
feeding of from four to six days, the thyroid and parathyroid
glands were removed. The animals quickly recovered from
the operation, and were continued on the special diet. Two
died on the fourth day, and the remaining four on the tenth
day after the operation. None of them showed any symptoms
of tetany or depression, and death occurred suddenly.
The second group, consisting of eleven adult dogs, was fed

a diet of boiled rice, beef heart and lactose, from 50 to 100
gm. each twenty-four hours. After a preliminary feeding of
five days, the thyroid and parathyroid glands were removed,
and the feeding was continued as before. Eight of the dogs
showed transient symptoms of tetany on the third to fifth
day. Two of the animals died in tetany on the third day,
five died of either tetany or depression on the eight or ninth
day, and four of the animals recovered from all tetany symp¬
toms and are still alive (from five to seven months).
The third group, of fifteen adult dogs, was fed a diet of

white bread, milk and lactose, from 50 to 75 gm. each twenty-
four hours, and after a preliminary feeding of from ten
to fourteen days the thyroid and parathyroid glands were
removed. Ten of the animals showed transient symptoms
of tetany on the third or fourth day. One animal died from
pneumonia on the tenth day. One died on the sixteenth and

2. Koch, W. F.: On the Occurrence of Methyl Guanidine in the
Urine of Parathyroidectomized Animals, J. Biol. Chem. 12: 313, 1912;
Toxic Bases in the Urine of Parathyroidectomized Dogs, J. Biol. Chem.
15: 43, 1913.

3. Paton and Findlay (Footnote 1).
4. Dragstedt, L. R.; Moorhead, J. J., and Burcky, F. W.: An Experi-

mental Study of the Intoxication in Closed Intestinal Loops, J. Exper.
Med. 25: 421 (March) 1917. Dragstedt, L. R.; Dragstedt, C. A.;
McClintock, J. J., and Chase, C. S.: A Study of the Factors Involved
in the Production and Absorption of Toxic Materials from the Intestine,
J. Exper. Med. 30: 109 (Aug.) 1919.

5. Kendall, A. I.: Am. J. M. Sc. 156: 157 (Aug.) 1918.

one on the seventeenth day in tetany. One died on the
thirty-first day from the severe enteritis produced by the
diet. Eleven recovered from all tetany symptoms and are
still living (from two to six months).
The four animals of the second group and the eleven of

the third group that survived the thyroparathyroidectomy are
in an excellent state of nutrition and are gaining in weight.
There are no symptoms referable to thyroid deficiency. In
both groups the special carbohydrate diets were continued
for five or six weeks after the operation. Attempts to sub¬
stitute the usual stock diet or one of meat for the special
diet previous to this time resulted in more or less severe
tetany. However, after six weeks all of the animals could
take the usual laboratory diet of meat and vegetables without
the production of any adverse symptoms. The feeding of
unusually large amounts of meat, particularly if partly
spoiled, or the occurrence of constipation, would often pre¬
cipitate an attack of tetany in an otherwise normal appear¬ing dog. The mechanism of this readjustment of the body
to the loss of the parathyroid glands after five or six weeks'
dietary treatment has not yet been definitely determined.

CONCLUSIONS
1. Parathyroid tetany or depression is due to an

intoxication.
2. The responsible toxic substances come chiefly fromthe gastro-intestinal tract. They arise through the

activity of the proteolytic group of intestinal bacteria,and are probably for the most part protein split prod¬
ucts of the nature of amins.
3. The function of the parathyroid glands is to pre¬

vent intoxication by these poisons.
4. The parathyroid glands do not furnish a hormone

necessary for life, and dogs may be kept alive indefin¬itely after their removal, if treatment directed to the
prevention of this toxemia of intestinal origin is carried
out.

THE EFFECT OF MAGNESIUM SUL-
PHATE ON THE SECRETION

OF BILE
EXPERIMENTAL STUDY

EMMETT B. FRAZER, M.D.
Fellow in Surgery, Mayo Foundation

ROCHESTER, MINN.

During the last few years, much has been written on
drainage of the biliary tract by means of lavage of theduodenum with magnesium sulphate solution. It is my
purpose to report here the results of experimentsundertaken to determine the effect, if any, of mag-nesium sulphate on the secretion of bile.

METHOD OF EXPERIMENTATION
Dogs were used in all experiments, and ether

anesthesia and rigid sterile technic were employed.Permanent biliary fistulas were made according to the
method worked out in this laboratory.1 In certain
experiments the gallbladder was removed; in others
it was not.
The fistulas were made in two stage operations. Ifthe gallbladder was to be removed, it was done duringthe first stage, which consists of transplanting the

duodenum just beneath the skin and fascia. About two
weeks later, when the wound had healed, the second
stage operation was performed. At this time, only the

From the Division of Experimental Surgery and Pathology, MayoClinic.
1. Mann, F. C.: A Technic for Making a Biliary Fistula, J. Lab.& Clin. Med. 7: 84-86 (Nov.) 1921.
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